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ABSTRACT
THIS ATLAS, AND TIM SERIES OF WHICH IT IS A PART, IS COH-

PUTER OENERATED AND AUTOMATICALLY PLOTTED. IT MAKES AVAILABLE TO
iUE USER 'THE MOST RECENT SURFACE CURRENT DATA COLLECTED AND WILL BE
UPDATED WBEREVER- IIFICIENT AMOUNTS OF DATA ARE ADDED TO THE DATA
FILE. THIS AND THE OTHER ATLASES ARE BASED ON A VAST QUANTITY OF
DATA AS COMPARED TO TiE PREVIOUS MANUALLY-Cm ILED EDITIONS PRINTED
IN THE MID-ThIRTIES.

THE SURFACE CURRENT INFORMATION IS BASED MAINLY ON SHIP
DRIFT, WRICH IS THE DIFFElWCE BETWEEN THE DEAD RECKONING P)SITIOIU
AD THE POSITION DETERHINED BY ANY TYPE OF NAVIGATIONAL FIX
THIS DIFFERENCE DESCRIBES THE DIVECTION AND SPEED OF THE CURRENT.
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FOREWORD

ThIS ATLAS, ONE IN A SERIES OF 43 REGIONAL SURFACE CURRENT ATLASES,
1S PRODUCED TO FULFILL A NEED OF NAVY PLANNING STAFFS AND THE SCIENTIFIC AND
INDUSTRIAL COMMUNITIES FOR THE LATEST AVAILABLE OCEAN SURFACE CURRENT DATA.
THESE ATLASES ADD TO THE WEALTH OF NAUTICAL INFORMATION UPON WHICH OPERA-
TIONAL PLANNING, NAVIGATIONAL SAFETY, AND SHIPPING ECONOMY DEPEND. RAPID
PRODUCTION AND WIDE DISSEMINATION OF THIS ATLAS ARE MADE POSSIBLE BY THE
LATEST COMPUTER TECHNIQUES.

ThE CONSTANT IMPROVEMENT IN THE QUALITY OF SURFACE CURRENT DATA
RECEIVED OVER THE YEARS IS MADE POSSIBLE LARGELY BY THE MORE THOROUrfi REPORTS
OF VOLUNTARY OBSERVERS IN RECENT YEARS. THE DEFENSE MAPPING AGENCY, THE
OCEANOGRAPHIC OFFICE, AND THE USER OF THE ATLASES RELY ON THE PERSONAL OB-
SERVATIONS OF THE MAN WHO hAS "BEEN THERE." MARINERS, IN REPORTING THETR
(rBSERVATIONS, RENDER A SERVICE NOT ONLY TO THEMSELVES BUT ALSO TO ALL "WHO
6O DOWN TO THE SEA IN SHIPS." WITH THE ADVENT OF NUCLEAR POWER, ELECTRONIC
NAVIGATION AIDS, AND 300,000-TON SHIPS, UP-TO-DATE, RAPIDLY DISSEMINATED
ENVIRONMENTAL AND NAVIGATIONAL INFORMATION HAS BECOME INCREASINGLY IMPORTANT.
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SURFACECURRENT ATLASES-
THIIS'. SERIES' OF COMPUTERIZED ATLASES-11REPLACFS' THIE OLD HIYDROGRAPIIIC OFFICE AS, AMOUNTS OF NEW DATA Wil

ATLASES OF SURFACE CURRENTS- (11OP' 566,, 568', 569, 576Y wHiaCH WERE MANU)ALLY
COMPILED FROM: DATA- OBTAINED-, DURING TIE' PERIOD' 1903' - 193'. THIESE NEW ATLASE -S- TIIESE GRAPI ICS MAY
CONFORW TOV THIE STANDARD' NAVY, OCEAN, ARF.k AND REGION INDEX~ LIMITS SHIOWN _BELOW: AREAS AS THIE NORTH SEA. PI

egNOD SP- lf4O2-NP' 1 oCOVrRS, NORTHf PACI FIC REGION; 10 -EAST OF THIE PilLI PPINES. CURRENTS ARE STRONGLY TID4
PREDICTABLE HIOURLY CIIANCEI

RECENT IMPROVEMENT$ IN- THE DATA FILE ASSURE THEF INCLUSION OF THEF LATEST,
HIIGHI QUALIT( SURFACE CURRENT DATA- AVAILABLE. THEF FILE NOW CONTAINS MORE
TRAN 4',-2O00 OBSERVATIONS, AND A. GENERAL UPDATE OF THIE FILF'WILL BE MADEF
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SURtFACE' CURRENT ATLASES
OiLD HYDROGRAPHIG OFFICE Ala AMOUNTS OF NEW'DATA WARRANT, MOST LIKELY EVERY 12'- 48 MONTHS.

HICH WERE MANUALLY
934. THESE NEW ATLASES THESE GRAPHICS MAY NOT BE TRULY REPRESENTATIVE OF THE ACTUAL FLOW IN SUCH,
FX LIMITS- SHOWN BELOW: AREAS AS, THE NORTH, SEA, PERSIAN' GULF, GULF OF THAILAND,- AND- YELLOW SF.A WHERE

EAST OF THE PHILIPPINES. CURRENTS ARE STRONGLY TIDAL. FOR SUCH AREAS-, OTHER SOURCES DESCRIBING
PREDICTABLE HOURLY- CHANGES OF TIDAL-CURRENTS SHOULD BE CONSULTED.

;CLUSION OF THE -LATEST,
NOW CONTAINS MORE

IF FILE WYLL BE MADE
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Yito.cin If thet* are 12 or more obervations

4 b Surface Current -Data- Vile, from which chose atlases are derived,- consists primarily yvco eutn&a olwi
of over'-four imillion-shtp-set-and drift observations.. These data-were tollectod by the
Ktitherlands, japan,, Britain, Prance, and-ihe- United States. The, file Is-aipplemented-
by several- thousiand 4eomagnettc Flectrokinstograpti (Cr1) observations- mostly Japanese.
the fIle' pans- the period, from the- early- 1850's to- the- present. The- eariest- oboerva-
titios'ereollctd by'tho Nletherlands and Great Britain-. those of the' 1960's through
the-present areprintarlly United,'Stattes data.

ctinorll qualIt y

The-quality of, -t%-~data tile to considere'd high for thin type- of derived-value. no -. 4 10/2
ieta-have been corefully screened for duplication; observations taken uinder adverse
conditions-(1e high' vieds- and-veaves. tiw* between observations greater then 12 hours) W W
have been cininated when varantedi Consideration vas given to' the reliability
of the observer; doubtful' ohitoar4 Computations of Act and' drift were- edited;- and ob-
sarvotlons-,wlth erroneous locititns (mostly observ~stiona on land) have been *liminated,
where a- number of- observations show trends.-S

Ceneral Observation Technique

The- 2t- (direct Ion) and -drift -,(speed)! arte'computed -by, thre navigator- from- the- difference
bttwep the dead-reckoning (OR) position and The positIon duteruintedhy any-typo of
nnvigttionAl fix. The- drift- canbe doteritned'along any-straight line trsck-and Intiudoo (1) Persistent Current -60 percent or more of (2) Prevailing C
all factors vhlih caump chaniss-In the'Sp(!ition. When a fix is otaisned, the curvent Al-bevain all within-A W5 sector all observatl
aet (direction) id VM05 the DR position M-.49l fix; the dift (speed) In oqval to the of the S-point compass. 4$* sectors.
dfttnce-In noutlial utle's between the DK-atI the fix, divided by the number of hours
since- the lest fix, For succesuive obseorvaticiis, the TO POSITION of' one ohservstion
bccomss-the'i-72M POSITION of the next observation,

$ecause the influenca1 of current may-vary along & ship's track,, the WAN, POSITION of
the track is assigned as the geographic location of the current observation. An example
of e-corremt computation io shown in' the figure below.

As COISIS 110.W OYSOTo S0110, 12 %H
'I- 43*W 44'W AC COURSSE MADE 0000, 0621 501W0,

KC CUUNINT SIT. )WTI sieo, i's XH- A

144.A 14-34- Goo.~ 5

EXAMPLE Of A-SURFACE CURRENT 15MBP-A 011071, OSVVATION

(41) Bizonal Flow - Practically all Observations
DataPresntaton-are concentrated in opposita pairs-of 45'

octors, and mne pair contains at least
Tefollowing- legend ahaws two types of' surface current presentation* by V quadrangle, 80 percent as any-observations as the oppos

The pair. This generally Indicates variabilitytype-i wIth 12 or more observations and type 2 vith' fewer than 12 observations, Whore
there are 11 or fewer obeervatiomA within a I" quadrangle, the total number'of observa- that occurs In, zones of entraintment between
tioea's-siowN vitbin obe 9O' quadrant containinS the-observatione, opposing carr-nts (see examples A and 5,

quadrangles 1, 2, and 3).-

[ LEGEND
TYPE Ir~ TYE-; A "K4Ia Or CAxS' (ivcLuvb I TOTAL obsi~vAIW.s). 'A

-A 8 C a I TOTAL O5SI~VAIOI tAl" AMS LSED FOR 1000 0Ok
965 5MOREn O&IRVATIOIS). /

r23 I-A C XFAX II= (0.3 MT) FOR ALL ObSEZVATIOS&S. -l/

044 5710 ~5'V )s SPEEDS (1.0 KNO nV"Y DIRCTION. 0.6 KNOT
044 0 StCODALY DIETION).

0 _ £ ' 0 GMMEAOr OUERYATIONS IT QV,A&.



if there sa, 1 prmre olioervatio -In a,- I quedrenule. the- eurface-curront le depicted,
statSpri~rilyby vector remi1ltants as follows.

co . stdby the

.0stly Jmpone0.

a1960's' throuah e%

Ved-vulue. The /-.710/2-
jniir adverse S
Ir than 12 hours) W W U
lia4biltcy
editod;, and ob-
boon elUmInated.
in suimarleis47

SS

the difference
any~ type of

track and Includes (I)-Persistent-Current -60-Percent or *5 , e of (2) Prevailing Curfrent - 70-percent or *ore of' (3) Peimr Cr twith eonryDireccsoe -

Wald, the current allo16servston (allvithfa *,-W sector all Observations fall within two adj_*cont (IT PrsayCuun 04prcent. or more
a equul- to- the of the 8-pointcompsea.. sectors, of all observaticna (ali-withill three
uebcer of hours adjacent 45* sectors.
Co'eervation (b) Scery ircin- 20 percent or

acreof 0allobeervatloe tall within a,

14 P051IiRI of 45. sector,- mWd the -tw resultant vector
tion. 'An easple' directica. are seperateg by soe them ~

of arc.

\ 1 ~ 22%

'4 W w-9 % 1%

1% j13%

(4)' Sixonal Flow -PrActically all obeervations (5) Vakrlabfl Curromt - he 45* sector with
are concentrated in-opposita pairs of £5' most observations has loe tha 25 percent of
sectors, and one pair coqtAintet 1east aIl observations; direction in iirdeteraasae.

V quadrangle, 80 percent-as *any observations-& the opposite
Vations, Wiere Fair. Thimagenerally tudicates variability

Kberof-osera- tat'oc~ura n Roe oentrairmsest between
r of oserve-opposisig cdlrronts (54, exaoples A &ad 3.

quadrangles-1, 2, ant 3).

OM5ERYATIONS. / ~
13 IFro ALL O&SERVATI05..-___
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